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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent cracks or the like from 
being generated in 

a bump electrode, even if a thermal stress is generated in 
the bump electrode 

by a method wherein a first film, which does not have 
affinity with a second 

film and - consists of an organic material or a high- 
molecular material, is 

formed on the point part of the bump electrode. 

SOLUTION: A solder bump 14 is provided on the electrode 
formation surface of 

a semiconductor chip 12 via an interposer 13, formed by 
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forming a base film 

13a, which consists of a film made of a polyimide, and a 
solder resist 13b, 

which is formed on the surface of this base film 13a and 
consists of a 

polyimide synthetic resin material. A film 16 for mask 
use, which is a first 

film, is formed on the tip part of this solder bump 14 and 
thereafter, a resin 

film 15, which is a second film, is formed on the. 
interposer 13 in such a way 

that the base part of the bump 14 is buried in the solder 
resist 13b, 

consisting of the synthetic resin material and the film 15 
being applied on the 

solder resist 13b in such a way that the point of the bump 
14 is exposed. 

After the film 15 has cured, the film 16 is removed from 
the bump 14. 

Accordingly, the generation of cracks or the like in a bump 

electrode can be 

prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of the projection electrode used 
for the electrical installation between a semiconductor chip or a semiconductor device, and a substrate. 
[0002] 

[Description of the Prior Art] Conventionally, there is flip chip mounting as the technique of mounting a 
semiconductor chip in a substrate. In order to mount a semiconductor chip in a substrate by this flip chip 
mounting, the projection electrode which turns into an electrode of a semiconductor chip from gold or 
solder is prepared, and where this projection electrode is put on the land of a substrate, after heating and 
carrying out melting at thermocompression bonding or a reflow furnace, it is carrying out by cooling. 
The condition of having mounted the semiconductor chip in the substrate by this flip chip mounting is 
shown in drawin g 4 . 

[0003] Drawin g 4 is the sectional view showing the example of the conventional flip chip mounting, and 
the projection electrode which consists of a solder ball which formed the sign 1 in the semiconductor 
chip and formed 2 in the semiconductor chip 1, and 3 show a printed circuit board in this drawing. This 
substrate 3 formed the circuit pattern (not shown) and the solder resist layer 4 in the component side (it 
sets to drawing and is an upper field) of base material 3a which consists of synthetic resin, and said 
projection electrode 2 has joined it to the land for soldering of a circuit pattern. 
[0004] Moreover, in order to mount the semiconductor device of the structure which mounted the 
semiconductor chip in the printed wired board, and closed it in the substrate for mounting etc., this 
semiconductor device may be formed in the gestalt generally called BGA, and it may solder using a 
reflow furnace like said flip chip mounting. The BGA (Ball Grid Array) mold semiconductor device has 
taken the structure which prepared many projection electrodes (solder bump) which consist of a solder 
ball in the shape of two-dimensional area in the rear face of the printed wired board which mounted the 
semiconductor chip. The same structure as the structure which also showed this mounting structure by 
drawing 4 is taken. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, when the configuration 
which mounts a semiconductor chip 1 or a BGA mold semiconductor device in a substrate using the 
projection electrode 2 was taken and it was used over the long period of time, as a sign 5 showed in 
drawing 4 , the crack might arise in the base of the projection electrode 2. Thus, it is considered to be 
because for the coefficient of thermal expansion of a semiconductor chip 1 or a BGA mold 
semiconductor device to differ from the coefficient of thermal expansion of the substrate which mounts 
these greatly that a crack 5 arises. 

[0006] That is, since it is very smaller than the coefficient of thermal expansion of the substrate 3 which 
consists of synthetic resin, if a semiconductor chip 1 and a substrate 3 are heated with the heat produced 
when a semiconductor chip 1 operates, or the heat which other electronic parts emit, as an arrow head 
shows in drawing 4 , a difference will produce the coefficient of thermal expansion of the semiconductor 
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chip 1 which consists of silicon on such elongation. Consequently, shearing stress (thermal stress) will 
arise in the projection electrode 2 which intervenes among these members, and a crack 5 will arise in the 
projection electrode 2. 

[0007] A certain extent is cancelable by filling up such nonconformity with synthetic resin between a 
semiconductor chip and a substrate, as shown in drawing 5 and drawing 6 9 and preventing these relative 
variation rates. About that the sectional view showing the mounting structure where drawing 5 was 
indicated by JP,4-219944,A, and drawing 6 are the same as that of what is a sectional view for 
explaining the technique of pouring in resin, and was explained by said drawing 4 in these drawings, or 
an equivalent member, the same sign is attached and detailed explanation is omitted. 
[0008] Thermosetting resin 6 is filled up with and stiffened between the semiconductor chips 1 and 
substrates 3 which are shown in drawing 5 . In order to be filled up with this thermosetting resin 6 
among said both, after mounting a semiconductor chip 1 in a substrate 3, a substrate 3 is made to incline, 
as shown in drawing 6 , and liquefied thermosetting resin 6 is poured into the clearance between said 
both from an upside using the impregnation nozzle 7. Viscosity uses this thermosetting resin 6 as a low 
liquid, and slushes it into said clearance using capillarity. 

[0009] However, if a semiconductor chip 1 is pasted up on a substrate 3 with thermosetting resin 6 as 
shown in drawing 5 , defectives cannot be exchanged when the defect of a semiconductor chip 1 or a 
substrate 3 is detected at an after process. 

[0010] It was made in order that this invention might cancel such a trouble, even if thermal stress arises, 
a crack etc. does not occur, but after mounting is aimed at offering the approach of forming the 
projection electrode which can remove a mounting object from a substrate easily. 
[0011] 

[Means for Solving the Problem] The 2nd film forms in the point of a projection electrode the 1st film 
which consists of an organic material without compatibility, or polymeric materials, and subsequently to 
a projection electrode forming face, the formation approach of the projection electrode concerning the 
1st invention removes said 1st film, after it forms the 2nd film which consists of polymeric materials so 
that the base of a projection electrode may be buried, and this 2nd film hardens it. A point is buried in a 
projection from the 2nd film, and, as for the projection electrode formed by this invention, a base is 
buried in the 2nd film. 

[0012] Moreover, thickness becomes thin gradually as the 2nd film has the thickest thickness of the part 
which touches a projection electrode since it gathers in the perimeter of a projection electrode at the time 
of hardening and it estranges from a projection electrode. For this reason, the front face of the 2nd film 
around a projection electrode becomes the configuration which extends in the shape of breadth at last by 
making a projection electrode into top-most vertices. Furthermore, since compatibility does not have the 
1st film with the 2nd film, even if the polymeric materials of the 2nd film contact the 1st film, it does 
not remain on the 1st film, i.e., the point of a projection electrode. 

[0013] In the formation approach of the projection electrode concerning the 1st invention, the formation 
approach of the projection electrode concerning the 2nd invention dissolves this with a solvent, when 
removing the 1st film, and the formation approach of the projection electrode concerning the 3rd 
invention removes the 1st film by the ultrasonic-cleaning method. Therefore, the 1st film is removable 
with a simple activity. 

[0014] The formation approach of the projection electrode concerning the 4th invention forms the 1st 
film which consists of the organic material or the polymeric materials removed by the heat applied at the 
process which the 2nd film is an ingredient without compatibility and forms the 2nd film in the point of 
a projection electrode, and subsequently to a projection electrode forming face, it forms the 2nd film 
which consists of polymeric materials so that the base of a projection electrode may be buried. A point is 
buried in a projection from the 2nd film, and, as for the projection electrode formed by this invention, a 
base is buried in the 2nd film. 

[0015] Moreover, thickness becomes thin gradually as the 2nd film has the thickest thickness of the part 
which touches a projection electrode since it gathers in the perimeter of a projection electrode with 
surface tension at the time of spreading and it estranges from a projection electrode. For this reason, the 
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front face of the 2nd film around a projection electrode becomes the configuration which extends in the 
shape of breadth at last by making a projection electrode into top-most vertices. 
[0016] Furthermore, since compatibility does not have the 1st film with the 2nd film, the 1st film is 
removed, when not remaining on the 1st film, i.e., the point of a projection electrode, and forming the 
2nd film, even if the polymeric materials of the 2nd film touch the 1st film on the occasion of 
membranous formation. 

[0017] The formation approach of the projection electrode concerning the 5th invention is set to the 
formation approach of any or one projection electrode among the 1st thru/or the 4th invention. The 
formation approach of the projection electrode which forms the 1st film and is built over the 6th 
invention by the print processes which use a mask By imprinting the ingredient of the 1st film to a 
projection electrode by the imprint member, the 1st film is formed and the formation approach of the 
projection electrode concerning the 7th invention forms the 1st film by making the point of a projection 
electrode immersed in the oil level of the liquid which consists of an ingredient of the 1st film. 
According to the 5th - the 7th invention, the 1st film can be uniformly formed in two or more projection 
electrodes. 
[0018] 

[Embodiment of the Invention] Hereafter, drawing 1 R> 1 thru/or drawing 3 explain the gestalt of 1 
operation of this invention to a detail. Here, the gestalt when forming a solder bump in a semiconductor 
chip as a projection electrode is explained. 

[0019] The perspective view of the semiconductor device which formed the solder bump by the 
formation approach of the projection electrode which drawing 1 requires for this invention, and drawing 
2 are the sectional views expanding and showing the important section of the semiconductor device 
shown in drawing 1 . Drawing 3 is a sectional view for explaining the formation approach of the 
projection electrode concerning this invention, this drawing (a) shows the condition of having prepared 
the solder bump in the semiconductor chip side, this drawing (b) shows a solder bump the condition of 
having formed the 1st film, and this drawing (c) shows the condition of having formed the 2nd film. 
[0020] In these drawings, a sign 1 1 shows the semiconductor device by the gestalt of this operation. This 
semiconductor device 1 1 has formed the solder bump 14 in the electrode forming face of a 
semiconductor chip 12 through INTAPOZA 13. This solder bump 14 constitutes the projection electrode 
concerning this invention from a gestalt of this operation. As shown in drawing 2 , said INTAPOZA 13 
consisted of base material film 13a which consists of a film made from polyimide which the 
semiconductor chip 12 was made to fix, and solder-resist 13b which consists of a polyimide system 
synthetic-resin ingredient formed in the front face of this base material film 13, and has joined the solder 
bump 14 to pad 13c for solder bumps of the circuit pattern formed in said base material film 13a. In 
addition, said circuit pattern is connected to the electrode of a semiconductor chip 1 1 through the 
through hole (not shown) which penetrates said base material film 13a. 

[0021] The solder bump 14 is joining spherical solder (solder ball) to pad 13c melting and by making it 
solidify in the condition of having made it laying in said pad 13c, in the gestalt of this operation. 
Moreover, this solder bump 14 provides a large number so that it may be arranged over the abbreviation 
whole region of the electrode forming face of a semiconductor chip 1 1 . 

[0022] What shows the solder bump's 14 perimeter with the wrap sign 15 in drawing 2 is resin film for 
reinforcement which constitutes the 2nd film concerning this invention. With the gestalt of this 
operation, this resin film 15 is provided on the front face of INTAPOZA 13 so that the synthetic resin of 
a polyimide system firmly pasted up on INTAPOZA 13 may be formed as an ingredient, and the solder 
bump's 14 base (****** by the side of INTAPOZA 13) may be buried and the solder bump's 14 point 
may be exposed. 

[0023] Moreover, by taking the formation approach mentioned later, thickness becomes the thickest in 
the part which touches the solder bump 14, and this resin film 15 is formed so that thickness may 
become thin gradually, as it estranges from the solder bump 14. In other words, the front face around [ in 
the resin film 15 ] the solder bump 14 is formed in the configuration which extends in the shape of 
breadth at last by making the solder bump 14 into top-most vertices. Thus, by forming the resin film 15 
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in the shape of breadth at last, the resin film 1 5 is not formed in the part used as the center between 
solder bump 14 on INTAPOZA 13, or the resin film 15 comes to be formed in the shape of a thin film. 
[0024] Next, drawing 3 (a) - (c) explains the technique of forming the resin film 15 to a detail. First, as 
shown in drawing 3 (a), the solder bump 14 is formed on INTAPOZA 13, and, subsequently to the 
solder bump's 14 point, the film 16 for masks is formed. This film 16 for masks constitutes the 1st film 
concerning this invention. This film 1 6 for masks is formed with the synthetic-resin ingredient without 
said resin film 15 and compatibility. Compatibility here is a property which two ingredients mix or unite 
mutually, or the ingredient of another side is damp in the front face of one ingredient, and spreads. That 
is, the property which does not have an affinity mutually as there is no compatibility is said, the film 1 6 
for masks is used as fluorine system synthetic resin, and the resin film 1 5 is used as polyimide system 
synthetic resin here. 

[0025] In order to form the film 16 for masks only in the solder bump's 14 point, the replica method is 
adopted with the gestalt of this operation. A detailed description is imprinting said liquid by the solder 
bump 14 from the rubber roller by making it roll, forcing [ apply the liquid made to come to dissolve 
fluororesin material into a solvent so that thickness may become fixed throughout the peripheral face of 
a rubber roller (not shown), and ] this rubber roller on the solder bump's 14 point. By evaporating the 
solvent in this liquid, fluorine system synthetic resin is established on the solder bump 14, and the film 
16 for masks is formed. The formation approach of this film 16 for masks constitutes the 6th invention, 
and the imprint member which requires said rubber roller for the 6th invention is constituted. 
[0026] Thus, after forming the film 16 for masks, as shown in drawing 3 (c), a bump forming face is 
turned up and the synthetic-resin ingredient of said resin film 15 is applied on INTAPOZA 13. With the 
gestalt of this operation, the liquid made to come to dissolve polyimide system resin into the solvent 
which consists for example, of a NMP solution is applied with the spray coating method on INTAPOZA 
13. 

[0027] Since it forms with the ingredient in which the film 16 for masks on the solder bump 14 does not 
have compatibility in the resin film 1 5 at this time, even if said liquid contacts the film 1 6 for masks, it 
is flipped by this, and does not be damp and spread on the film 16 for masks. That is, said liquid is 
applied on INTAPOZA 13 in the condition that the film 16 for masks is exposed. In addition, the 
coverage of said liquid is set up so that the solder bump's 14 base (part exposed without being covered 
by the film 16 for masks) may be buried. As the synthetic-resin ingredient of the resin film 15 was 
mentioned above, after applying to INTAPOZA 13, the resin film 15 is formed by heating and stiffening 
this all over a heating furnace. 

[0028] The polyimide system synthetic resin which forms the resin film 15 is thermosetting resin, and in 
order to stiffen the resin film 15, it must be heated. At this time, when curing temperature is lower than 
solder melting point temperature, a solder configuration maintains a form as it is, and when curing 
temperature is higher than solder melting point temperature, although the solder bump 14 fuses, a solder 
configuration is maintained at an abbreviation globular form by surface tension. Moreover, the resin film 
15 gathers in the solder bump's 14 perimeter with surface tension, and when hardening, and a solvent 
evaporates, the volume decreases. For this reason, thickness becomes thin gradually as the thickness of 
the part which touches the solder bump 14 is the thickest and it estranges from the solder bump 14, and 
the resin film 15 is formed in the configuration in which the front face around the solder bump 14 
extends in the shape of breadth at last by making the solder bump 14 into top-most vertices. 
[0029] Next, the film 16 for masks is removed from the solder bump 14. In order to remove the film 16 
for masks, with the gestalt of this operation, it carries out by dissolving the film 16 for masks with the 
solvent which fluorine system synthetic resin dissolves and polyimide system synthetic resin does not 
dissolve. For example, it carries out by wiping off the film 16 for masks, or blowing said solvent upon 
the solder bump 14, and washing it by grinding the solder bump 14 against the cloth into which said 
solvent was infiltrated. The method of removing this film 16 for masks constitutes the 2nd invention. By 
removing the film 16 for masks from the solder bump 14, as shown in drawing 1 R> 1 and drawing 2 , 
the solder bump 14 is formed in the condition that a point is exposed and a base is buried in the resin 
film 15. 
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[0030] Thus, the production process of a semiconductor device 1 1 is completed by forming the solder 
bump 14 and the resin film 15. Supply this semiconductor device 1 1 to a reflow furnace in the condition 
of having made the solder bump's 14 point laying in the pad for soldering of the substrate for mounting 
(not shown), it makes the solder bump 14 fuse and solidify, and is mounted in this substrate for 
mounting. After mounting, if a semiconductor device 1 1 and the substrate for mounting are heated with 
the heat produced when a semiconductor chip 12 operates, or the heat which other electronic parts emit, 
shearing stress will arise from the difference in these both coefficient of thermal expansion in the solder 
bump's 14 base. 

[0031] However, since the solder bump's 14 base is buried in the resin film 15 and it is reinforced with 
the resin film 15, it is prevented that this solder bump 14 biases by said shearing stress. Moreover, since 
reinforcement can be carried out only to the solder bump's 14 base, it is not necessary to make a member 
for reinforcement like the thermosetting resin 6 of drawing 5 used conventionally intervene between the 
semiconductor device 1 1 each other connected through this solder bump 14, and the substrate for 
mounting. For this reason, since said two members can be made to separate by heating again and 
carrying out melting of the solder bump 14 after mounting so that the solder bump 14 may become a 
boundary, this is easily exchangeable even if one side of these two members is a defective. 
[0032] Furthermore, thickness becomes thin gradually as the resin film 15 has the thickest thickness of 
the part which touches the solder bump 14 since it gathers in the solder bump's 14 perimeter by 
capillarity on the occasion of the formation at the time of hardening and it estranges from the solder 
bump 14. For this reason, the front face of the resin film 15 around the solder bump 14 becomes the 
configuration which extends in the shape of breadth at last by making the solder bump 14 into top-most 
vertices. For this reason, it is easy to distribute the stress produced by the solder bump 14 on the resin 
film 15. 

[0033] Since there is no compatibility of 16 film for masks in the resin film 15, even if the ingredient of 
the resin film 15 contacts the film 16 for masks on the occasion of membranous formation, it does not 
remain on the film 16 for masks, i.e., the solder bump's 14 point, further again. For this reason, since the 
solder bump's 14 point is exposed by removing the film 16 for masks, foreign matters, such as an 
ingredient of the resin film 15, do not affect a soldering part at connection at the time of mounting. In 
moreover applying the ingredient of the resin film 15 to the bump forming face of INTAPOZA 13, it is 
not necessary to carry out so that the solder bump 14 may be avoided. 

[0034] In addition, if a replica method is adopted as it mentioned above in order to form the film 16 for 
masks in the solder bump's 14 point, the film 16 for masks can be uniformly formed in the solder bump 
14 who recognizes a large number existence. For this reason, the height of the resin film 15 which 
reinforces the solder bump's 14 base becomes equal in all the solder bumps 14. Moreover, if it carries 
out by dissolving this with a solvent when removing the film 16 for masks, the film 16 for masks is 
removable with a simple activity. 

[0035] In addition, although the gestalt of this operation showed the example which uses the solder 
bump 14 as a projection electrode, a projection electrode may not be limited to this, for example, a 
golden bump is sufficient as it. Moreover, the formation approach of the projection electrode concerning 
this invention is also applicable to the solder bump who uses when carrying out the surface mount of the 
printed wired board which the semiconductor chip 12 was applied to the solder bump 14 for mounting in 
the substrate for mounting as the gestalt of this operation showed, and also mounted the semiconductor 
chip to other substrates (i.e., when a BGA mold semiconductor device is mounted in a substrate). 
[0036] Furthermore, the ingredient of the member (INTAPOZA 13) which forms a bump forming face, 
the resin film 15, and the film 16 for masks, the formation approach of both [ these ] film, and the 
clearance approach of the film 1 6 for masks can be suitably changed so that it may explain below. 
[0037] (1) As for the ingredient of the resin film 15, what is firmly pasted up on the member which 
forms a bump and a bump forming face is desirable about the ingredient of the resin film 15. Bond 
strength relative to the ingredient of the resin film 1 5 which suits the ingredient of a bump forming face 
is shown in the following table 1. Moreover, as for the ingredient of the following resin film 15, 
sufficient bond strength is maintained to a bump. 
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[0038] 
[A table 1] 



mmm 1 5 ®*m 



* 



* 



* 



In each synthetic resin mentioned above, the epoxy system synthetic resin of the ingredient of the resin 
film 1 5 is cheap, and it is good. 

[0039] (2) As long as the ingredient of the resin film 15 is an ingredient in which the ingredient of the 
film 1 6 for masks does not have compatibility about the ingredient of the film 1 6 for masks, what kind 
of thing is sufficient as it. A degree without a typical combination and the compatibility of both [ these ] 
ingredients is shown in the following table 2. 
[0040] 
[A table 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/26/05 



JP,'l.p-098045,A [DETAILED DESCRIPTION] Page 7 of 1 0 



mi 1 5 mm 


1 6<Dttm 














* 










































* 






i . 

-k 








- 






s 
















* 












* 















Although the ingredient of the film 1 6 for masks has the optimal fluorine system synthetic resin, its 
paraffin series resin and oil are cheaper, and it is good. 

[0041] (3) In order to form the film 16 for masks in the solder bump's 14 point about the formation 
approach of the film 16 for masks, the print processes which use a mask (not shown) are employable. If 
it explains in full detail, when only the solder bump's 14 point and a corresponding part put the mask 
which carries out opening on a semiconductor chip 12 or a BGA mold semiconductor device and apply 
and open the ingredient of the film 16 for masks by the squeegee on this mask, the film 16 for masks 
will be formed. The formation approach of this film for masks constitutes the 5th invention. Moreover, 
the film 16 for masks can be formed also by making the solder bump's 14 point immersed in the liquid 
which consists of an ingredient of the film 16 for masks. Said liquid is accumulated in a saucer etc. so 
that thickness (depth) may become fixed, and you make it immersed when taking this configuration until 
it attaches the solder bump's 14 point to this liquid at the bottom of a saucer. The formation approach of 
this film for masks constitutes the 7th invention. Even if it forms the film 1 6 for masks by such 
technique, the same effectiveness as the gestalt of said operation is done so. 
[0042] (4) In order to remove the film 16 for masks about the clearance approach of the film 16 for 
masks, the technique dissolved with a solvent is taken, and also a ultrasonic-cleaning method can also be 
taken. The adhesion with the solder bump 14 of the ingredient of the film for masks removable by the 
ultrasonic-cleaning method is low paraffin series resin, paraffin series oil, silicone system resin, and 
silicone system oil relatively. The clearance approach of this film for masks constitutes the 3rd 
invention. Moreover, since there are some which will be evaporated, or decomposed and removed at the 
temperature when stiffening the resin film 15, the fluorine system composition oil and paraffin series 
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resin which were shown in said table 2 as an ingredient of the film 16 for masks, or paraffin series oil is 
removable using this property. That is, since it will be removed when heating and stiffening the resin 
film 15 if the film 16 for masks is formed in said resin or oil, the process for removing the film 16 for 
masks chiefly after hardening of the resin film 15 is unnecessary. Thus, the method of making it 
evaporate or decompose and removing the film 1 6 for masks constitutes the 4th invention. 
[0043] (5) As long as the technique of applying the resin film 15 on INTAPOZA 13 about the formation 
approach of the resin film 15 can set the thickness of the resin film 15 as accuracy, what kind of 
technique is sufficient as it. For example, a spin coating method, the potting method, mask print 
processes, a dipping method, etc. are [ other than the spray coating method explained with the gestalt of 
said operation ] employable. A spin coating method carries out the liquid which consists of an ingredient 
of the resin film 15 on INTAPOZA 13 under **, and carries it out by rotating INTAPOZA 13 with a 
semiconductor chip 12 at high speed. The potting method is enforced by carrying out the liquid which 
consists of an ingredient of the resin film 15 under ** over the whole region of a bump forming face on 
INTAPOZA 13. Mask print processes position the mask in which the solder bump 14 and its 
circumference, and a corresponding part carry out opening on INTAPOZA 13, and carry it out by 
applying and opening the liquid which consists of an ingredient of the resin film 1 5 on this mask by the 
squeegee. A dipping method is enforced by making INTAPOZA 13 immersed into the liquid which 
consists of an ingredient of the resin film 15 with a semiconductor chip 12. 
[0044] 

[Example] When the semiconductor device 1 1 of the gestalt shown by drawing 1 - drawing 3 was 
mounted in the substrate for mounting and the following reliability trial was carried out, it became clear 
that temperature cycle-proof nature improved. 

Temperature cycle conditions : With no resin film for -40-125-degree-C reinforcement : Those with the 
resin film 15 for 250 cycle reinforcement : The dimension of 7.5mm angle and the solder bump 14 
makes [ package size ] a diameter the sample which is 1 000 cycle and which was used in carrying out 
this trial, and the height (thickness) of the resin film 15 around 200-250 micrometers and the solder 
bump 14 is 100-150 micrometers. 
[0045] 

[Effect of the Invention] The formation approach of the projection electrode concerning the 1st 
invention forms in the point of a projection electrode the 1st film which turns into the 2nd film from an 
organic material without compatibility, or polymeric materials. Subsequently The 2nd film which 
becomes a projection electrode forming face from polymeric materials is formed so that the base of a 
projection electrode may be buried, and since said 1st film is removed after this 2nd film hardens, the 
film to the 2nd projection and base can form a projection electrode in the condition that a point is buried 
in the 2nd film. 

[0046] Therefore, since the base of a projection electrode can be reinforced by the 2nd film, when the 
coefficient of thermal expansion of two members which connect through this projection electrode differs 
greatly, or when the crack by thermal stress etc. does not arise in a projection electrode or it is generated, 
reinforcement can be carried out remarkably. And since reinforcement can be carried out only to the 
base of a projection electrode, it is not necessary to make the member for reinforcement intervene 
between two members which connect mutually through this projection electrode. For this reason, since 
said two members can be made to separate after mounting so that a projection electrode may become on 
a boundary, this is easily exchangeable even if one side of these two members is a defective. 
[0047] Moreover, thickness becomes thin gradually as the 2nd film has the thickest thickness of the part 
which touches a projection electrode since it gathers in the perimeter of a projection electrode at the time 
of hardening and it estranges from a projection electrode. For this reason, the front face of the 2nd film 
around a projection electrode becomes the configuration which extends in the shape of breadth at last by 
making a projection electrode into top-most vertices. Therefore, since it is easy to distribute the thermal 
stress produced in the projection electrode on the 2nd film, the proof stress over the thermal stress of a 
projection electrode can be conjointly heightened with being reinforced by the 2nd film. 
[0048] Furthermore, since compatibility does not have the 1st film with the 2nd film, even if the 
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polymeric materials of the 2nd film contact the 1st film, it does not remain on the 1st film, i.e., the point 
of a projection electrode. Therefore, it is reliable, without foreign matters, such as an ingredient of the 
2nd film, affecting connection at a part for a connection at the time of mounting, since the point of a 
projection electrode is exposed by removing the 1st film. And since in applying the ingredient of the 2nd 
film to a projection electrode forming face it is not necessary to carry out so that a projection electrode 
may be avoided, the easy technique which can be enforced as the technique of applying the ingredient of 
the 2nd film, without choosing a spreading location is employable. 

[0049] In the formation approach of the projection electrode concerning the 1st invention, the formation 
approach of the projection electrode concerning the 2nd invention dissolves this with a solvent, when 
removing the 1st film, and since the formation approach of the projection electrode concerning the 3rd 
invention is what removes the 1st film by the ultrasonic-cleaning method, it can remove the 1st film 
according to a simple activity. Therefore, in order to remove the 1st film, it can stop becoming a cost 
rise as much as possible low. 

[0050] The formation approach of the projection electrode concerning the 4th invention forms the 1st 
film which consists of the organic material or polymeric materials removed by the heat applied at the 
process which the 2nd film is an ingredient without compatibility and forms the 2nd film in the point of 
a projection electrode. Subsequently Since the 2nd film which becomes a projection electrode forming 
face from polymeric materials is formed so that the base of a projection electrode may be buried, the 
film to the 2nd projection and base can form a projection electrode in the condition that a point is buried 
in the 2nd film. 

[0051] Therefore, since the base of a projection electrode can be reinforced by the 2nd film, even when 
the coefficient of thermal expansion of two members which connect through this projection electrode 
differs greatly, a crack etc. does not arise with thermal stress in a projection electrode. And since 
reinforcement can be carried out only to the base of a projection electrode, it is not necessary to make 
the member for reinforcement intervene between two members which connect mutually through this 
projection electrode. For this reason, since said two members can be made to separate after mounting so 
that a projection electrode may become on a boundary, this is easily exchangeable even if one side of 
these two members is a defective. 

[0052] Moreover, thickness becomes thin gradually as the 2nd film has the thickest thickness of the part 
which touches a projection electrode since it gathers in the perimeter of a projection electrode at the time 
of hardening and it estranges from a projection electrode. For this reason, the front face of the 2nd film 
around a projection electrode becomes the configuration which extends in the shape of breadth at last by 
making a projection electrode into top-most vertices. Therefore, since it is easy to distribute the thermal 
stress produced in the projection electrode on the 2nd film, the proof stress over the thermal stress of a 
projection electrode can be conjointly heightened with being reinforced by the 2nd film. 
[0053] Furthermore, since compatibility does not have the 1st film with the 2nd film, the 1st film is 
removed, when not remaining on the 1st film, i.e., the point of a projection electrode, and forming the 
2nd film, even if it applies the polymeric materials of the 2nd film to the 1st film. Therefore, it is 
reliable, without foreign matters, such as an ingredient of the 1st film or the 2nd film, affecting 
connection at a part for a connection at the time of mounting, since the point of a projection electrode is 
exposed by forming the 2nd film. In leaving one (the 2nd film) only of film [ them ] using two kinds of 
film, in order to form a projection electrode since the process for moreover removing the 1st film is 
unnecessary, there may be few routing counters. In addition, since in applying the ingredient of the 2nd 
film to a projection electrode forming face it is not necessary to carry out so that a projection electrode 
may be avoided, the easy technique which can be enforced as the technique of applying the ingredient of 
the 2nd film, without choosing a spreading location is employable. 

[0054] The formation approach of the projection electrode concerning the 5th invention is set to the 
formation approach of any or one projection electrode among the 1st thru/or the 4th invention. The 
formation approach of the projection electrode which forms the 1st film and is built over the 6th 
invention by the print processes which use a mask The formation approach of the projection electrode 
which forms the 1st film and is built over the 7th invention by imprinting the ingredient of the 1st film 
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to a projection electrode by the imprint member Since it is what forms the 1st film by making the point 
of a projection electrode immersed in the oil level of the liquid which consists of an ingredient of the 1st 
film, according to these invention, the 1st film can be uniformly formed in the projection electrode 
which recognizes a large number existence. Therefore, if a projection electrode is formed by the 
approach concerning the 5th - the 7th invention, since the height of the 2nd film which reinforces the 
base of a projection electrode will become equal in all projection electrodes, in reinforcing the projection 
electrode which recognizes a large number existence by the 2nd film, there is no dispersion. 



[Translation done.] 
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